D x=
i.228 Mg m -3, 2(Cu Kt~1) = 1.54056 A, #(Mo Kct) = 0.34mm -1, F(000)=568, T=293K, final R= 0.045 s, wR--0.051 for 2335 unique reflections. The glycinic N and thiol S atoms are in short non-bonded contact [2.901 (2)A] as frequently observed in thioester derivatives of glycine and alanine. The N-CH 2-C-S(thiol) and C--NH-CH2--C torsion angles are --18.9 (3) and -75.4 (3) ° respectively, and the dihedral angle between the phenyl ring and the amide group is 58.9 °. A molecular-mechanics calculation indicates that this dihedral angle is 81.9 o in the minimum-energy conformation.
Introduction. Joint crystallographic and spectroscopic studies on various N-acylglycine and N-acylalanine dithio-and thiolesters have elucidated some structurespectra relationships in this series of compounds (Huber, Ozaki, Pliura, Storer & Carey, 1982; Huber, Carey, Hsi, Lee & Storer, 1984; Varughese, Storer & Carey, 1984; Angus, Carey, Lee, Storer & Varughese, 1985) . These correlations are used to obtain detailed information on the acyl group structure in corresponding dithioacyl papain intermediates, using the dithioester group as a resonance Raman probe. Although the resonance Raman spectra of Nbenzoylglycine ethyl dithioester and of its parR-substituted analogues are reasonably well understood, some aspects of the spectra of the title compound (I) were puzzling (Lee, Storer & Carey, 1983) and prompted this X-ray study. In particular, m3C=S isotopic substitution of (I) gives a resonance Raman spectrum in CH3CN/H20 solution in which a peak that was expected (by comparison with the N-benzoyl * NRCC No. 27162. analogue) to occur near 1100 cm -~ is apparently split into two peaks at 1079 and 1115 cm -~. Very similar behavior is observed in the spectrum of the corresponding dithioacylpapain (Storer, Lee & Carey, 1983) . MULTAN78 (Main, Hull, Lessinger, Germain, Declercq & Woolfson, 1978) . Intensity statistics indicated strongly that the structure was noncentrosymmetric, and therefore space group Pc was assumed for the structure solution step. However, the structure clearly conforms to P2Jc symmetry and has been refined in this space group. Non-H atoms refined first isotropically, subsequently anisotropically, all H atoms located on difference maps and refined isotropically, block-diagonal least squares, minimizing ~.w(AF) 2. (Ahmed, Hall, Pippy & Huber, 1973) . The MGTLS program (Schomaker & Trueblood, 1968 ) was used for the thermal vibration analysis. Molecular-mechanics calculations employed a version modified by D. C. Rohrer of the MM2 program (Allinger & Yuh, 1981) . Discussion. Final atomic parameters are given in Table  1 " and the molecule is shown in Fig. 1 . Bond lengths and bond angles are listed in Table 2 . As observed in six of the eight dithio-and thiolester compounds already reported (Huber et al., 1982; Huber et aL, 1984; Varughese et al., 1984; Angus et al., 1985; Varughese, Angus, Carey, Lee & Storer, 1986) , the molecule adopts a 'B' conformation, i.e. with a small N-C-C-S(thiol) torsion angle (and correspondingly short N-..S distance) and with the ester and amide planes nearly orthogonal. The N-C(4)-C(3)-S(1) torsion angle in this structure is -18.9 (3)°; previously observed values for the equivalent torsion angle are in the range +9.5 (3) to -23-0(3) ° for the six 'B' conformers, and -171.1 (2) and 141 (1) ° for the other two compounds. The C(3)-S(1)-C(2)-C(1)torsion angle in this structure is 179.2 (2) °. Similar trans conformers have been observed in three other dithioesters and distorted gauche conformations in the rest. The conformational feature which most obviously distinguishes this structure from the previous dithioand thiolesters is the dihedral angle between the phenyl and amide groups, which is 58.9 ° here and 5.8 to 18.5 ° in the other structures. Because the amide and ester groups are nearly perpendicular in all these thioesters (dihedral angles in the range 81.9 to 89.0°), the difference in the amide-phenyl conformation is reflected in the phenyl-ester dihedral angles, 26.6 o here but 72.5 to 82.4 ° in the other molecules.
The resonance Raman spectra of dithioesters are primarily sensitive to the geometry and environment of the dithioester groups. As the thiol analogue of the present dithio compound lacks the chromophore necessary to produce a resonance Raman spectrum, it is not known whether the extra ethyl bridge common to both compounds and missing from the N-benzoyl analogues is an important factor with respect to the spectral properties. It seems rather unlikely that the change in phenyl-ester dihedral angle could be responsible for the different spectral features observed for (I); the closest intramolecular approach of a phenyl ring atom to the ester group is 6.77 ]k [C(8) ...S(1)]. It is of interest, however, (see below) that the phenyl-amide dihedral angle may be even larger (and thus the phenyl-ester angle smaller) in the solution conformation than in the solid-state structure.
Comparison of the bond lengths and bond angles in the present structure with corresponding values in the other thioesters shows good agreement in general. The short phenyl ring bond lengths are a result of considerable thermal motion (cf. Fig. 1 ). There is an r.m.s, libration component of 11.6 ° nearly parallel to the C(8)-C(11) direction, and the second librational axis (6.4 °) for the C(7)...C(13) fragment is nearly normal to the ring.
A molecular-mechanics calculation starting from the observed coordinates led to a similar structure in most respects, but in the minimum-energy conformation the O-C(5)-C(6)-C(7) torsion angle is -2.4 °, in contrast to -25.7 ° in the crystal structure. As the ethyl bridge remains essentially perpendicular to the phenyl ring, the phenyl-amide dihedral angle becomes 81.9 ° The apparent energy difference between the two conformations is 4.2k J; intermolecular hydrogen bonding stabilizes the solid-state structure, but its effect is not included in the calculations. Selected observed and calculated torsion angles are compared in Table 3 . Fig. 2 shows the packing arrangement. Molecules are linked into chains along the b axis by intermolecular hydrogen bonds involving the amide proton and carbonyl oxygen. The N-H bond length is 0.80 (2) 
